# 





h- 






ZD 






0. < 




i— 


1- 




5 < 




O Q 




i 


i 














C\J 
LO 


MP. 


LU 




o 
o 


ODI 


1— 


>- o 


UNI 


Z UJ 
< Q 






FIG. 2B 



CU WAITS FOR 
PREDETERMINED 
INTERVAL FROM 
START OF EACH 
FRAME AND THEN 
SENDS TRIGGER 
SIGNAL BARKER 
CODE TO RU'S 
DURING GAP 



181 



GENERAL RANGING PROCESS 



183 



EACH RU TRYING TO 
SYNCHRONIZE RECEIVES 
BARKER CODE, SETS 
RECEIVE FRAME TIMING 
AND 1ST DELAY AND 
TRANSMITS SAME BARKER 
CODE TOWARD CU 



185 



CU MONITORS GAP FOR 
ACTIVITY BY PERFORMING 
CORRELATION BETWEEN 
ANY RECEIVED SIGNALS 
AND BARKER CODE 



I 



PEAK 
FOUND 



r 



191 



CU B'CASTS A MESSAGE 
INDICATING IT FOUND 
ACTIVITY IN THE GAP 



I 



193 



IN RESPONSE, EACH RU 
TRYING TO SYNCHRONIZE 
SENDS ITS UNIQUE 
SIGNATURE TOWARD 
THECU 



T 



FIG. 5A 



NO 
PEAK 



1 



186 



CU B'CASTS A 
MESSAGE TO ALL 
RU'S TELLING 
THEM TO ADJUST 
THEIR DELAYS AND 
TRY AGAIN 



I 



188 



EACH RU TRYING TO 
SYNCHRONIZE 
INCREMENTS ITS 
DELAY AND 
RETRANSMITS THE 
BARKER CODE 



TO FIG. 5B 



FROM FIG. 5A| ^^^^ 



CU MONITORS GAP DURING 
PLURALITY OF SIGNATURE 
SEQUENCE FRAMES IN THE 
AUTHENTICATION INTERVAL 
AND PERFORMS CORRELATIONS 
DURING EACH GAP. 



197 



CU COUNTS THE NUMBER 
OF GAPS IN AUTHENTICATION 
INTERVAL THAT HAVE ACTIVITY 
AND COMPARES THAT NUMBER 
TO THE TOTAL NUMBER OF 
FRAMES IN THE AUTHENTICATION 
INTERVAL TO DETERMINE IF 
THE 50% ACTIVITY LEVEL LIMIT 
HAS BEEN EXCEEDED. 



50% ACTIVITY 
DETECTED ^^^^ 



CU IDENTIFIES RU FROM 
SIGNATURE AND BROADCASTS 
IDENTITY SO DETERMINED. 



I 



200 



RU WITH IDENTITY BROADCAST 
BY CU RECOGNIZES ITS IDENTITY 
IN BROADCAST AND ENTERS 
FINE TUNING MODE. 



I 



r 



202 



CU INSTRUCTS RU ON HOW 
TO ADJUST ITS DELAY IN 
ORDER TO CENTER THE 
CORRELATION PEAK IN THE 
MIDDLE OF THE GAP/GUARDBAND. 



FIG. 5B 



GREATER THAN 
50% ACTIVITY 



1 



204 



CU BROADCASTS MESSAGE 
TO ALL RU'S INSTRUCTING 
ALL RU'S ATTEMPTING 
SYNCHRONIZATION 
TO EXECUTE THEIR 
COLLISION RESOLUTION 
PROTOCOLS. 



206 



EACH RU ATTEMPTING 
TO SYNCHRONIZE 
EXECUTES A RANDOM 
DECISION WHETHER TO 
CONTINUE ATTEMPTING 
TO SYNCHRONIZE OR 
TO STOP, WITH A 50% 
PROBABILITY OF 
EITHER OUTCOME. 



I 



208 



RU'S THAT HAVE 
DECIDED TO CONTINUE 
RETRANSMIT THEIR 
SIGNATURE WITH THE 
SAME TIMING AS WAS 
USED ON THE LAST 
ITERATION 



TO FIG. 5C 



FROM FIG. 5B 



NO 

ACTIVITY 



212 



CU BROADCASTS A 
MESSAGE INSTRUCTING 
ALL RU'S TO GO BACK 
TO PREVIOUS STAGE 
AND RE-EXECUTE THEIR 
DECISIONS TO CONTINUE 
OR DISCONTINUE 
RANGING PROCESS 



1 



210 



CU MONITOR GAPS 
OF AUTHENTICATION 
INTERVAL FOR ACTIVITY 



ONLY ONE 
RU IN GAP 



AUTHENTICATE 
AND FINE TUNE 



MORE 
THAN 
ONE 
RU 
IN 
GAP 



222 



214 



RU'S RE-EXECUTE 
DECISION TO CONTINUE 
OR STOP AND RETRANSMIT 
THEIR SIGNATURES WITH 
SAME DELAY TIMING 
USED ON PREVIOUS 
ITERATION 



NO 



I 



TO BLOCK 
204 



220 



216 



MORE THAN 10 
ATTEMPTS? 



I 



YES 



218 



RETURN TO 
BLOCK 180 



FIG. 5C 



240 



CU CONCLUDES THAT 
ITS DELAY VECTOR 
NEEDS TO BE ALTERED 
AND ALTERS DELAY 
VECTOR 



RU'S MEASURE DEVIATION 
OF NEW RECEIVE FRAME 
TIMING REFERENCE 
FROM OLD RECEIVE FRAME 
TIMING REFERENCE 



EACH RU ALTERS ITS 
DELAY VECTOR BY 
CHANGE IN RECEIVE FRAME 
TIMING REFERENCE 
AND INITIATES RANGING 
PROCESS 



FIG. 6 

DEAD RECKONING RE-SYNC 




CU CONCLUDES IT 
MUST ALTER ITS 
DELAY VECTOR TO 
ALLOW THE FARTHEST 
RU'S TO SYNCHRONIZE 
TO THE SAME FRAME 
AS THE NEAREST RU'S 
AND BROADCASTS A 
MESSAGE TO ALL RU'S 
INDICATING WHEN AND 
BY HOW MUCH IT WILL 
ALTER ITS DELAY 
VECTOR 




EACH RU RECEIVES 
BROADCAST AND 
ALTERS ITS DELAY 
VECTOR BY AMOUNT 
INSTRUCTED AT TIME 
CU ALTERS ITS DELAY 
VECTOR 



^ ^250 

EACH RU REINITIATES 

SYNCHRONIZATION 

PROCESS 



FIG. 7 

PRECURSOR EMBODIMENT 



BIT 
CLK 



^299 
372 



377 



V 



CLK RST 

BIT COUNTER 
CE 



^370 



I 



CLK RST 
BYTE COUNTER 
CE 



376 



^377 ^374 302 

BIT TIME DIVISION 
CLOCK MULTIPLEXED /-301 



^BYTE 
^ CLOCK 



DATA STREAM 



BIT 

CLOCK 
^377 



i 



299' 



310 



DATA IN 

SERIAL IN 
PARALLEL OUT 
SHIFT REGISTER 

CLK 



BYTE 
CLOCK 




299' 



I 

1 



CHIP 
CLOCK 

348 



302 



S 



^321 



PAGE 
POINTER 



316--^ 


/9 


CLK 


IISTER 



318 




RESET 

WRITE POINTER [7^ 

1 ^322 

READ POINTER \—/- 



RESET 
^381 



-324 



PAGE 
POINTER 




r 



300 



WR DATA 
]ADR RAM CTL 
RD DATA 



-323 



358-<Z9 

■ rn ■ 

3563^^^ V 



TRIBIT 
■SELECT 



TIME BASE 

GENERATOR 

(PLL) 



312 



XTAL 
OSC 



351 



354 



350 



-360 



TO FEC 
ENCODER 
OR CDMA 
MUX/BUFFER 



FIG. 9 



T1 



T2 



T3 



T4 



Tb 
"1_ 



I r 



Ts 



CHIP CLK (Fs) 




BITCLK (16/7 Fs) 



BYTE CLK (2/7 Fs) 



16xFs 

T5 iniuiniuiniuuiiuinjinnjiniuinnjuinn^ 



T6 



2xFs 



Fs 



17 



T8 



T9 



-| r 



J L 



Tc 



16/7 Fs 




~L 



Ts 



FIG. 10 



3.584 Mhz 



CHIP_CLOCK ^348 



^371 



*16 



XTALO 



312^ 
RECEIVED 



373 



SIGNAL 



P.D 



3792\ 



LF 



'375 
8.192 Mhz 



14.336 Mhz x 357 

x4 I — 



h-^ vco 




BIT CLOCK 



377 



369 




"353 ^359 



->7 



^367 



57.344 Mhz 



FIG. 11 



F SYNC 



CHIP 
CLOCK 



i 



L 



322 



RECEIVE FRAME 
COUNTER 



(WRITE POINTER) 



308 



d — 



TRANSMIT 
FRAME TIMING 
REFERENCE 
DELAY 





TRANSMIT FRAME 
COUNTER 



(READ POINTER) p|Q -| 3 



FIG. 12 



340- 



TIME 
0 

MEM PAGE 
_~V! FULL_ 

I 



AFTER 
SYMBOL 
1 SENT 
IZZ3[ 



AFTER 
SYMBOL 
2 SENT 
ZZ3IZZ1 



Jj 



T 




O 



336r^ 

3IBITS 




I 




I 
I 

\ 



LBJi' "00 

0 



336 



0" 



338 



334 



332 



FIG. 14 



INCREASING 
ADDRESS # 



WRITE 
POINTER 
342 



-352 




(_ READ 

POINTER 
346 



NEXT ADR 



TIME 



FIG. 15 



144 
ADDR< 
LOCATIONS 



PAGE 1 
MEMORY 300 




ILME SLOT 1 / 
CHANNEL 



3 BITS 3 BITS 3 BITS = ^ ^'"'"^ 



FIG. 16 



526/402 

^1050 



509 




FALL_BACK 1STy2NDSYM 



PREFERRED TRELLIS ENCODER 



FIG. 17 



403 



_1iI0j| 


'( ^ 


f 1 

1 

1 

+3. ^1P1_ 
+2 1 


1 
1 
1 

_ ^1 opo. _ _ 

1 


_01J0| 

101 


ooij^_pg 


1 

+1^010 

, ool 


1 

^1111 
1 


-3| -2 

1101X 


ooog^ 11 


' H-1 
-1 ^0001 

1 

-2 1 


^2 1+3 ^ 
^0100 

1 

1 


JOJQ*__ 


pu i| jlq. 


_-3_illI0 
1 

! 


__|l011 

1 

! 



FIG. 18 



403 



0000 


111 


111 




0001 


001 


111 


= 1 -i 


0010 


001 


001 


= 1 + i 


0011 


111 


001 


= -1+j 


0100 


oil 


111 


= 3-j 


0101 


001 


oil 


= 1+3*j 


0110 


101 


001 


= -3+j 


0111 


111 


101 


= -1 - 3* j 


1000 


oil 


oil 


=+3 + 3*j 


1001 


101 


oil 


= -3 + 3*j 


1010 


101 


101 


= -3 - 3* j 


1011 


011 


101 


= 3 - 3* j 


1100 


111 


oil ^ 


= -1+ 3* j 


1101 


101 


111 


= -3-j 


1110 


001 


101 


= 1 - 3*j 


1111 


oil 


001 


= 3 + j 



FIG. 19 



INFORMATION 
VECTOR [B] 
FOR EACH 
SYMBOL 



ORTHOGONAL 
CODE MATRIX 



483- 
481 



-0110 
1111 
110 1 
0 10 0 



^1.1 ^1,2 ••• ^1.144 
S,1 ^2.2 ••• C2^144 



FIG. 20A 




405- 



REAL 
PART OF 
INFO 
VECTOR 
[b] FOR 
FIRST 
SYMBOL 



+3 
-1 
-1 
+3 



REAL 
PART OF 
RESULT 
VECTOR 



c 



407 



1 


1 


1 


1 




4 


-1 


-1 


1 


1 




0 


-1 


1 


-1 


1 




0 


-1 


1 


1 


-1 




-8 



409 



[J^REAl] X [code MATRIX J = [^F 



REAL 



"CHIPS OUT" 
ARRAY-REAL 



FIG. 20B 



1+jQ 
WHEN 

1 CD H -t 
LbD=1 1 


CO, 
1 


1 

CO 


CO 

'+ 


*+ 

CO 
1 


1+jQ 
WHEN 

1 CD i A 


CO 


S2, 

1 


CO 


1+j3 


1+jQ 
WHEN 

LOD— U 1 


CO 

*+ 


"+ 
CO 

1 


-l-jS 


CO 


1+jQ 
WHEN 

LOD=UU 


1 

CO 


CO 

■+ 


+ 

CO 
1 


CO, 

T— 

1 


PHASE 
dfferenoe 
{2nd-1st 
symbol) 


o 


o 
ay 


o 

CO 


o 
cp 


MSBs 
y3 y2 


o 
o 


o 


o 





CO 

CTJ 

Q_ 
Q_ 
< 

LLI 
Q 
O 

o 
< 

CD 



CO 

in 

CO 



LJJ 
Q 
O 

o 
< 
en 



o 

Ll_ 

o 
z 

Q_ 
< 



T- O /T\ • 



o© + 



CO 2- 

I 



o 
o 



+ O0 

CO ^ 



CO 



o 
o 



1+jQ 


1 ' 
CO 


l+jS 1 


*+ 

CO 
1 


co^ 

1 


lU 










C/D 




o 


o 


o 


< 


o 


CJ) 


00 




X 








1 


Q- 










LSBs 
y1 yO 


o 
o 


o 


o 





o 

CO 



H — 



CD 
CO 




FIG. 23 



410 



AMPL 
8 
7 
6 
5 
4 
3 
2 
1 
0 



-TIME 



FIG. 24 



I 

SLICER, 



ERROR 
^519 



521 



ERROR 
COMPUTE 



531 



525^ 



527 >v 

LOW PASS 1 ^ 
FILTER 



523 



/^425 

VOLTAGE 

CONTROLLED 

OSC 



MASTER CLOCK 
RECOVERY 



LOCAL OSC FREQ. 



z: 



513A 



TIMESLOT 

NUMBER 

ENABLE 



EMBODIMENT 1 
CARRIER RECOVERY 

FIG. 25 



515 



f 



427 



'COS 

TO 
DEMOD460 
&MOD410 



460 



DEMOD 



r 



^462 

CDMA 
DEMUX 



461 



515 



427 



r 



464 



MEMORY 



466 



SLICER 
DETECTOR 



468 



DECODER 



TS #0 

CDMA 

DEMUX 




TS #0 
SLICER 





463 



COS 



TS #0 

SLICER ERROR 



52 



531 



r51! 




ERROR 

COMPUTE 

CIRCUIT 



3 



523 



LOW PASS 
FILTER 



I 



425 



VCXO 



L 



470 



DEFRAMER 



t 

OUTPUT 
DATA 



r 



EMBODIMENT 2 CARRIER RECOVERY 

FIG. 26 



COS 

► TO XMTR 

MODULATOR 



^427 



^1500 

RU PERFORMS 
RANGING AND 
ACHIEVES FRAME 
SYNCHRONIZATION 



I 



1502 



RU PERFORMS 
TRAINING TO SET 
THE COEFFICIENTS 
OF ITS FILTERS 
FOR PROPER 
EQUALIZATION 



1504 




(1505 



^1506 



RU REQUESTS 
BANDWIDTH FROM 
CU USING ASK MOD 



I 



JL 



1508 



CU AWARDS BANDWIDTH 
IN THE FORM OF ONE 
OR MORE TIMESLOTS 
ASSIGNED TO THIS RU 



1510 



RU SENDS KNOWN 
PREAMBLE DATA IN 
ASSIGNED TIMESLOTS 



1 



1512 



CU DETECTS PHASE AND AMPL 
ERROR FOR THIS RU FROM 
PREAMBLE DATA IN ASSIGNED Ts 
AND STORES IN MEMORY 
LOCATION MAPPED TO THIS RU 



I 



z: 



1514 



AS PAYLOAD DATA FROM 
THIS RU IS RECEIVED, CU 
CPU LOOKS UP PHASE AND 
AMPLITUDE ERROR FOR THIS 
RU AND SENDS TO CONTROL 
CIRCUITRY FOR A ROTATIONAL 
AMPLIFIER & G2 AMPL. 



I 



z: 



1516 



ROTATIONAL & G2 AMPLIFIERS 
CORRECTS PHASE & AMPL. 
OF INCOMING DATA TO 
PHASE OF MASTER CLOCK 
SO SAMPLING OF RECEIVED 
DATA POINTS OCCURS 
AT PROPER TIMES 



FIG. 27 



# 





FIG. 29 



DC „ 

>co 

LU 
O 





DC 
LU 

CO 

< 

DC 
I- 

O 



CO 

o 

LL 



T- cvj o 



CO 



2 ^ LU 

^ <f ^ z 
=J < O X 

Q_ Q O O 



CO 
CO 



CO 

< 



< 

LU 



.1 


DOWN 
WERTER 










LO 








a: O 

Z3 O 


D/A 



tr 

LU 



CO 



CO 
CO 




GAP ACQUISITION TIMING 



962 



ACTUAL 
GAPPOSmON 



i 



990 



NOISE 
PULSE 



992A 



BARKER 
'CODE PULSE 



BSDOF 
RVMVE 



FRAME 
1 



NOISE 992B 
"PULSE 



BARKER 
'CODE PULSE 



FRAME 
2 




NEW GAP a 



FIG. 35 







^1004 






^^^^1002 


1010- 






1006-N 




"T^^-^1012 




\ 1 


A A 008 




' 1 1 


1 VAaa 



T0 







FIG. 


36 












^1044 








1034^ 










000 
000 
000 


— 01 
••• 000 

— Oil 


100 ... 
110 — 
000 ••• 


000 
000 
000 


A 
B 
C 






FIG 


. 37 







FINE TUNING TO 
CENTER BARKER CODE 



502- 



500 



SHUFFLER 



CODE 1 
CODE 2 



504 



FIG. 38 



532 



READ 
POINTER 



1 



601 



TIMESLOT 
SCANNING 
COUNTER 



603 



CHIP 
CLOCK 



FIG. 39 



-/- 



611 



SYMBOL 

COUNT 

DECODER 



613 



SYS 
CLOCK 



CK^ 



/^615 

SYMBOL 
COUNTER 
0 - 143 



ADR 



CHANNEL 
ACTIVITY 
TABLE RAM 



607- 



603 



_j-605 
DATA PRESET 



i 



617 



> TIMESLOT ACTIVITY 
COUNTER 
0-143 



533 



609 



WRITE 
POINTER 



DATA 



603 



SYS - 
CLOCK 



607 



> TIMESLOT ACTIVITY 
COUNTER 0-143 



607 



FIG. 40 



3 



ADR 



PSEUDORANDOM 
SHUFFLE TABLE 



^^--533 
WRITE 
POINTER 



603- 

CHIP _ 
CLOCK 



720 



COUNTER 



740 



728 



TIMESLOT 
STATUS 
DATA ^ 
FROM 
CU 



744 




EVENT 
QUEUE 



4ADf 



722 
ADR 



TIMESLOT 

STATUS 

TABLE 



746 



FIG. 41 



CONTROL 

~L 



DATA V. 



718 



I 



724 



•617 



PRESET { I 



619 




r 



730 



732 



SEED 

1. 



COUNTER 
NUMBER 



/ 



RANDOM 
GENERATOR 



734^, 
726 



FIFO 



CODE 

STATUS 

TABLE 



736 



742^ 533 

-CODE 
STATUS 
FILL 
DATA 



738 



^568R 



^5681 



■7^ 



.409 



1 i 


i 




I 




Q 





















•411 

144 
413 



SHAPING FILTER/ 
MODULATOR 

REAL PLANE 
BANDPASS FILTER 



H 



R 



134 



^1146 
+ 



IMAGINARY 
PLANE BANDPASS 
FILTER 



H 



I 



.SS >|< 
1150^ 



148 



36 



574 



TO FREQ. 
UP/DOWN 
CONVERTER/ 
A/D CONVERTER 



RESULT OR 
CHIPS OUT 
ARRAY 



507 



FIG. 42 



TO- 

INFINITY 
^ 



TO- 

INFINITY 




r 



1138 



40 



FIG. 43 



TO + 
INFINITY 



FREQ. 



TO + 
INgNITY 



r 



1142 




REAL 



1142 



FREQ. 



1144 



I MAG 



FIG. 44 



/ 
/ 



44 





^610 


MOVE RANGING 


"E" 


PULSE + 8 CHIPS 







604 



SEND RANGING PULSE 



616 



PULSE NOT IN 
GAP 





606 

'LISTEN ON ^ "S" 
.CNTL CHAN. 



612 



BEGIN CONTENTION 
RESOLUTION 



I 



614 



CONTENTION RESOLUTION 



608 



BEGIN 
AUTHENTICATION 



RU RANGING 

FIG. 45 



r 



624 



STATE = COLLISION 



C 



BEGIN AUTHENTICATION 



STATE = SINGLE 



SEND COURSE ALIGNMENT 
DATA TO RU TO CENTER 
RANGING PULSE 
[ CENTER PULSE OF GAP = 8 



LOOK FOR EDGE PULSE IN 
GAP [1st IN CHIP 0, NEXT 
LOOP IN CHIP 7] 



608 
620 



RETURN TO 
CONTENTION RESOLUTION 



622 ^ ^ 

^ ^ LOCATION 
COUNT > iypuLS?VERROR 
COUNT &\. OR 
LOCATION. 
OK? 



NO 



626 



RETRIESX.YES 



= 0 



,YES 



630- 



RCVD >^No 
T^LL PULSES 
.NEEDED 



EXCEED y — 




V MAX # 




T ^^^A J 








STATE = EMPTY 


RETURN TO 




RANGING STEP 600 



632 



YES 






STATE = AUTH 
[IMPLICIT REQUEST FOR AUID] 




LOOK FOR ONE PULSE IN EACH GAP 

[ONE SF, PULSE POSITION BECOMES NO. 0-7 



COUNT > 4 



646 



STATE = COLLISION 



RETURN TO 
CONTENTION 
RESOLUTION 




634 



640 



COUNT < 4 
^ 



636 



642 



STATE = FAE 



638 



SEND RECEIVED 
AUID TO Ru: 

I 




STATE = EMPTY 



RETURN TO 
RANGING 



(^DONE AUTHENTICATION ) 



CU SIDE ALTTHENTICATION 
WTTH EDGE PULSES 

FIG. 46 



Tbegin ranging y^^sc 



MONITOR GAPS FOR SIGNALS 



r 



656 



SEND "E" 
IS STACK > 0. STACK = STACK - 1 



652 



NO 



662 



SEND "C" 
IF STACK < MAX, STACK = STACK + 1 



CONTENTION 



t 





EMPTY 



660 



NO SINGLE 



SEND "S" 
"BEGIN AUTHENTICATION 



666 



RESET 



SEND "RESET" SIGNAL 



CU RANGING AND CONTENTION RESOLUTION 

FIG. 47 



DETECTED 



INITIALIZE STACK 
STACK = 0 



-700 



704 



"PUSH" DOWN STACK 
STACK = STACK + 1 



NO 





"C" = 

CONTENTION 
DETECTION 




RESTART RANGING 
[ MOVE RANGING 
PULSE = 8 CHIPS] 



CONTENTION RESOLUTION - RU 
USING BINARY STACK 



FIG. 48 



^ 674 

^BEGIN ranging) 




676 



680 



1 



SEND RANGING PULSE 



"E" = RANGING 
PERMISSION 



678 



MOVE RANGING 
PULSE + 8 CHIPS 




"S" = AUTHENTICATION 
COMMAND 



"C" = CONTENTION 
DETECTED 



"E" = NO PULSE 
RECEIVED 



BEGIN CONTENTION 
RESOLUTION 



684 



OTHER 
SIGNAL 



686 




690 



SEND RANGING PULSE 



694 



PULSE NOT IN 
GAP. MOVE 
RANGING 
PULSE AND 
TRY AGAIN 



692 



CNTL CHAN 
SIGNAL 
TYPE 

NO PULSE 
RECEIVED 



CONTENTION 
DETECTED 



RANGING - RU SIDE 
BINARY TREE 
ALGORITHM 

FIG. 49 



AUTHENTICATION 
COMMAND 



L 



682 



BEGIN 

AUTHENTICATION 



INPUT 
^< 

INTERVAL ▼ 
1344^ 1 ,^oA^ |SLCR| ^1320 

1322 



ERR THR- 



SYM CKn 




ERR FLAG AMBIGUfTY 



1332 



SYM_ 
CLOCK 
PER 

SYMBOL 
-1346 



1348 



FRAME DETECTOR 
FRAME SYNC/KILOFRAME DETECT 



FIG. 51 




ERR<THR2 



STATE MACHINE 

FIG. 52 



PRECHANNEL EQUALIZATION 
TRAINING ALGORITHM 



RU PICKS CODE #4 OF FIRST 8 ORTHOGONAL 
CODES AND TRANSMITS ANY BINARY DATA 
USING CODE 4 TO SPREAD AND USING BPSK 
MODULATION. 



I 



1101 



TIME< 

ALIGN> 

MENT 



CU CORRELATES RECEIVED SIGNAL AGAINST 
EACH OF FIRST 8 ORTHOGONAL CODES 



POWER 
ALIGN- / 
MENT N 



1102 



1104 



IS THE TRANSMITTED DATA 
FROM THE RU RECOVERED 
FROM THE CODE #4 
CORRELATION PROCESS? 



YES 



NO 



1108 



r 



1106 



GO BACK 
TO FINE 
TUNING 
PROCESS 
FOR RANGING 
AND CENTER 
BARKER CODE 
FROM RU 



SFT GAIN OF RU XMTR AMPLIFIER TO 1 
AND SET GAIN OF CU RCVR G2 
AMPLIFIER TO AN APPROXIMATION 
OF PROPER GAIN FOR CODE 4 



I 



1110 



ALLOW ADAPTIVE GAIN CONTROL CKT 
IN CU TO SETTLE IN ON A NEW 
GAIN LEVEL DURING TRAINING 
SEQUENCE 
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SEND CU GAIN SO DERIVED TO 
RU FOR SETTING GAIN OF RU 
TRANSMITTER SCALING AMPL. AND 
SET CU GAIN TO 1 
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CU SENDS MESSAGE TO RU TELLING 
IT TO SEND EQUALIZATION DATA TO 
CU USING ALL 8 OF THE FIRST 
8 ORTHOGONAL CYCLIC CODES 
AND BPSK MODULATION. 
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RU SENDS SAME TRAINING DATA TO 
CU ON 8 DIFFERENT CHANNELS 
SPREAD BY EACH OF FIRST 8 
ORTHOGONAL CYCLIC CODES. 
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CU RECEIVER RECEIVES DATA, 

AND FFE 765. DFE 820 AND 

LMS 830 PERFORM ONE INTERATION 

OF TAP WEIGHT(COEFFICIENT) 

ADJUSTMENTS. 
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TAP WEIGHT (COEFFICIENT) 
ADJUSTMENTS CONTINUE 
UNTIL CONVERGENCE WHEN 
ERROR SIGNALS DROP OFF 
TO NEAR ZERO. 
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AFTER CONVERGENCE DURING 
TRAINING INTERVAL, CU SENDS 
FINAL FFE AND DFE COEFFICIENTS 
TO RU. 
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CONVOLVES FINAL SE CIRCUIT FFE & DFE COEFFICIENTS 
IN CU WITH OLD PRECODE FFE/DFE FILTER 
COEFFICIENTS IN RU TRANSMITTER AND LOAD NEWLY 
CALCULATED COEFFICIENTS INTO RU TRANSMITTER 
PRECODE FILTER 
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CU SETS COEFFICIENTS OF 
FFE 765 AND DFE 820 TO 
TRANSPARENCY VALUES FOR 
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CU SENDS EQUALIZATION TRAINING 
DATA TO RU SIMULTANEOUSLY ON 
8 CHANNELS SPREAD ON EACH 
CHANNEL BY ONE OF THE FIRST 
8 ORTHOGONAL CYCLIC CODES 
MODULATED BY BPSK. 
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RU RECEIVER RECEIVES EQUALIZATION 
TRAINING DATA IN MULTIPLE 
ITERATIONS AND USES LMS 830, 
FFE 765, DFE 820 AND DIFFERENCE 
CALCULATION CIRCUIT 832 TO 
CONVERGE ON PROPER FFE AND 
DFE TAP WEIGHT COEFFICIENTS. 
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AFTER CONVERGENCE, CPU READS 
FINAL TAP WEIGHT COEFFICIENTS 
FOR FFE 765 AND DFE 820 AND 
CONVOLVES THESE SE FILTER TAP 
WEIGHTS WITH THE OLD FILTER TAP 
WEIGHTS OF THE FFE AND DFE FILTERS 
OF CE CIRCUIT 764 AND LOADS THE 
NEWLY CALCULATED TAP WEIGHTS 
INTO THE FFE AND DFE FILTERS OF 
THE CE CIRCUIT; CPU SETS FFE 765 AND 
DFE 820 COEFFICIENTS TO INITIALIZATION 
VALUES. 
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INITIAL 2-STEP TRAINING ALGORITHM 
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ENABLE MAIN TAP UPDATING 
FOR K1 FRAMES 
SEKR=866(US), 666(DS) 



MAIN TAP TRAINING 
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ENABLE ALL FF & FB TAPS UPDATING 
SEKR=888(US),666(DS) 
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UPDATING K2 FRAMES 
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ALL TAPS TRAINING 
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NORMALIZE SYMBOL EQUALIZER COEFF 
SEnORM =SE/SECFF(3) 
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COUNTER = = COUNTER +1 
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CONVOLUTION: CE neW = CEqldSEnoRM ^' 
ITERATION=ITERATION+1 , COUNTER=0 





TRAINING DONE, 
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TRAINING 
FAILED 



r 



1520 



TRAINING FAILED, RESTART SYNCHRONIZATION 



2-STEP INITIAL EQUALIZATION TRAINING 
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FAILED 
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TOTAL TURN AROUND (TTA) IN FRAMES = OFFSET 

FIG. 67 
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CONTROL MESSAGE (DOWNSTREAM) AND FUNCTION (UPSTREAM) 
PROPAGATION IN A 3 FRAMES TTA CHANNEL 
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OVERALL VIEW CF THE CU SENSING WINDOWS 
IN A "BOUNDLESS RANGING" ALGORITHM 
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